It is now accepted that successful medical outcome of Acanthamoeba keratitis is very much dependent upon an early diagnosis/ followed by intervention with an effective drug regimen. Many such treat ments have been suggested 2 and different institutes continue to suggest that theirs is the most appro priate and effective strategy. Recent examples of this are: topical propamidine and neosporin; 3 neosporin as monotherapy; 4 the combination of propamidine, neomycin and clotrimazole;5 polyhexamethylene biguanide (PHMB);6,7 and, more recently, the combination of chlorhexidine and propamidine. 8 Further, use of topical corticosteroids in treatment of Acanthamoeba keratitis also remains the subject of debate.5
Host-Protozoan Interaction
In order to rationalise the pharmacology of drug treatment of Acanthamoeba keratitis, it is first necessary to establish the mechanism of intra-corneal penetration of the amoebae, followed by the nature of the host-protozoan interaction. A further compli cation is that Acanthamoeba species are free-living protozoa. Although pathogens of the cornea (and elsewhere), they are not true parasitic protozoa, but merely accidental 'opportunists'?
In the hamster model, there is a requirement for corneal abrasion as a prelude to Acanthamoeba keratitis. l O After adhesion,ll the amoebae penetrate the corneal epithelial layer by a process which remains poorly understood. The histopathological reaction(s) occurring in response to the presence of Acanthamoeba in the human cornea have been described.1 2 ,1 3 There is an inflammatory reaction, which varies depending upon the location and extent of infection, but which comprises mainly macro phages and polymorphonuclear leucocytes; eosino phils and multinucleate giant cells may also be observed. In an animal model, the macrophage was a first line of defence in the infection, eliminating significant numbers of trophozoites.1 4 Acanthamoeba can exert a cytopathic effect on corneal epithelial cells. I S Cytological studies have shown that in Acanthamoeba infection of the cornea, the epithelial cells may be highly reactive, exhibiting an enlarged nucleus and prominent nucleolus. 16 Trophozoites may actively ingest these cellsl7,1 8 (as well as keratocytes in the stroma).
It is uncertain, however, whether corneal epithelial cells might endocytose Acanthamoeba and/or inflam matory cells containing amoebal components, in a manner analogous to that suggested to occur in recurrent erosion syndrome,19 or whether some amoebae may be voided from the cornea due to replicative turnover of the epithelium, 2 o or as a consequence of apoptosis, 2 1 where the protozoa are attached to the epithelial cells as they are removed from the cornea. Such information is of considerable importance if the optimal pharmacokinetics of candidate drugs for treatment of Acanthamoeba keratitis is to be established.
Implications for Drug Therapy
The morphological features of the corneal epithe lium-amoebal interaction are often difficult to interpret using tissues taken from human cases of Acanthamoeba keratitis. Fig. 1 illustrates the ultra structural appearance by transmission electron microscopy of a group of corneal epithelial cells from a patient who was CUlture-positive for Acantha moeba. Superficially there is an appearance of intra epithelial cell localisation of what appears to be a macrophage containing, possibly, amoebal-derived cellular debris. This is unlikely, however. The micrograph actually represents a transverse thin section through a plane in the tissue which gives to it an appearance of intracellular localisation of what are in fact extracellular elements (Fig. 2) ; in essence, this micrograph demonstrates the well-known phe nomenon of 'section-induced' artefact. A similar situation has been described in a study concerned with the cytopathogenicity of another free-living amoeba, Naegleria fowleri, in cell culture. 22 Thus, further studies using serial sections of optimally fixed corneal tissue with appropriate histometric analysis are required to determine whether Acanthamoeba (or other free-living amoebae which can induce keratitis 23 ) are localised within corneal epithelial cells (which may be the case for other phagocytic cells in the corneal erosion syndrome19) or whether the trophozoites gain access to the stroma by intercellular migration. Such findings have considerable implications for rationa lisation of chemotherapeutic strategies to be used in the treatment of Acanthamoeba keratitis.
Since chlorhexidine is now being extensively used for treatment of Acanthamoeba keratitis, 8 such data would be invaluable. Chlorhexidine is delivered to the cornea at concentrations which are non-toxic to the native cells; thus if the amoebae were truly intracellular, they would not be expected to be Fungal keratitis is exacerbated by topical steroid use. 1 We present a case of a non-resolving corneal ulcer, treated with topical antibiotics and betamethasone. The ulcer was found to be infected by Curvularia lunata. This has not previously been described in this country although it is a recognised cause of kerato mycosis in tropical and subtropical areas.
Case Report
A 53-year-old man was referred in December 1995 with a month's history of a non-resolving right corneal ulcer. His symptoms had developed in Israel while swimming in the Dead Sea, when he developed a painful and red right eye. He was otherwise well. In 1993 he had undergone surgery for right congenital ptosis. An ophthalmologist in Israel diagnosed a corneal ulcer and started treatment with topical antibiotics.
On his return to England a week later he consulted an ophthalmologist again. The corneal ulcer was treated with hourly topical ciproftoxacin 0.3 % and gentamicin 1.5%, and betamethasone 0.1% four times a day. Corneal scrapes were negative for bacterial culture. After 3 weeks without clinical improvement, he was referred to the corneal clinic at the Croydon Eye Unit for further management.
At that time his visual acuity was 6/12 in the right eye and 6/9 in the left. The conjunctiva was injected. There was an area of peripheral corneal ulceration at 4 o'clock measuring 2.5 mm X 1.5 mm. This was The right eye at presentation, showing corneal ulceration at 4 o'clock.
LETTERS TO THE JOURNAL associated with overlying hard plaque formation and surrounding infiltration and corneal melting (Fig. 1) . There was minimal anterior chamber activity and the left eye was normal.
A Gram stain of corneal scrapings demonstrated some fungal elements, confirming the clinical picture of fungal keratitis. The day after stopping the patient's medication, further scrapings were taken for inoculation on blood, chocolate and two Sabour aud agar plates. Treatment of the ulcer was then initiated with topical natamycin 5% (Pimaricin) hourly; 2-hourly gentamicin 1.5 % was continued. The blood and chocolate plates were inoculated in CO 2 at 37°C overnight; one Sabouraud plate was incubated at 37°C and the other at 30 0c. Dark brown velvety colonies grew on the chocolate and on the Sabouraud plates incubated at 37°C after 2 days. These were identified as Curvularia species by the distinctive curved macronidia. Bristol Public Health Laboratory Services confirmed the fungus as C. lunata and found it to be sensitive to amphotericin B, itraconazole and clotrimazole (Pimaricin was not available for testing).
The corneal ulcer slowly resolved and the gentami cin was discontinued. After 1 week, tetracyline 250 mg orally q.i.d. was added for 2 weeks. The area of infiltration decreased in size over 3 weeks and topical medication gradually tapered off. Four weeks after the initiation of antifungal treatment the epithelial defect had healed completely. There was a residual area of stromal thinning with underlying vascularisation (Fig.  2) . The patient's final right visual acuity was 6/12. Discussion Fungal keratitis is rare in the United Kingdom, accounting for 3 % of suppurative keratitis presenting to Moorfields Eye Hospital in 1981? The incidence is much higher in tropical or subtropical regions and is related to climatic conditions and agrarian popula- The right eye 4 weeks af � er initiation .
of a!ltijungal treatment, showing complete healmg of the epltheltal defect.
